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SUillaRY

This is a study of the relationship of a number of school and

community characteristics to achievement performance levels of fifth

and eighth grade pupils in a 1965 sample of 99 school districts 05

usable) In New York state.

A simple model of the educational process was constructed and

the relative importance of a number of school inputs compared. Units

of observation used were both schools and school, districts. Results

were compared to a similar study of an earlier (1953) sample of New York

school districts.

The key findings of the investigation are the following:

1. The school input most consistently related to pupil achievement

levels was resources devoted to central administration and supervision.

2. A second school attribute often related to pupil perfor-

mance, especially in grade 5, was level of teacher certification.

Teacher experience level was also related to Performance, but only

for pupils from good socio-economic backgrounds.

3. Several school inputs normally considered important *Jere not

related to achievement performance outcomes. These include teacher

degree level, teacher salary level, value of school district mined

plant and equipment, and principals and supervisors to pupil ratio.

The findings for the salary and value variables conflict with findings

in the earlier New York study.

4, Humber of students per classroom was found to be positively

related to pupil performance, a finding which suggests that the

number of classrooms available in these schools vas not a meaningful

constraint.

5. Differences in performance outcomes were found to be much

more significant between school districts than within school districts,

although within-district relationships were not completely random,

even when pupil socio-economic differences were controlled.
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Schools Considered as Firms

In recent years considerable attention has been given by econo-
mists to the possibility of studying public schools as if they were
firms. This has required some meazure of educational output similar
to those usually available for studying private industry.

In analyzing firms, economists usually deal only with the quan-
tity of output. For example, then speaking of tons of a certain
grade of steel, production levels can be compared by analysts secure
in the knowledge that quality differences are by definition of the
product non-existent. In studying public education, flowever, it is
impossible (at least in practice) to define quality differences away.
Merely comparing the number of pupils moved through the educational
system does not give the researcher enough information about the
character of the "manufacturing" process. In public education,
as inmost public services, there is also an important quality dimension.

In recent years it has become apparent that objective test
scores may be adequate enough measures for output quality in the
public schools (and especially at the elcinentary level) such that
economists might be able to turn their expertise in studying the
firm to work in the study of public schools. The first full-scale
study to show the possibilities of this was the author's doctoral
dissertation, completed at Harvard University in 1955. The most
extensive effort as however the Equal Opportunities Survey of 1966.
Other work has been done by Katzman using Boston data, by Peaker
using British data, Burkhead for two city school systems, and by
several authors using data generated in the Equal Opportunities
Survey.

Herbert J. Riesling, "Measuring a Local Government Service: A
Study of Efficiency of School Districts in New York State," (unpublished
Ph.D. dissertation, Harvard University, 1965).

, "Measuring a Local Government Service: A Study of
School Districts in New York State," Review of Economics and Statis-
tics, (August, 1967), pp. 356367.

Martin T. Katzman, '!Distribution and Production in a Big City
Elementary School System," (unpublished Ph.D. dissertation, Yale
University, 1967).

James S. Coleman, et.al., Equality of Educational Opportunity
(Washington, D.C.: U.S. Government Printing Office, Washington D.C.,
1966). (Commonly known as the Coleman Report.)

Eric A. Hanushek, "The Education of Negroes and Whites," (mpublisluu
Ph.D. dissertation, M.I.T., 1960).

Jesse Burkbead with Thomas G. Fox and John W. Holland, Input and
Output in Large City High Schools (Syracuse: Syracuse University Press
1967).

G. F. Peaker, "The Regression Analyses of the National Survey,"
Children and Their Primary Schools (London: Her Majesty's Stationery
Office, 1957).

Notes: Continued next page.
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This kind of vork proceeds at to levels. :That economists
ultimately would hope to accomplish is the construction of accurate
production functions for schools. To the economist a production
function of an industrry represents a listing of optimum levels of
output associated vith various combinations of (physical) inputs into
the production process. Production functions per se in the private
sector would not be provided by economists but by engineers. The
task of the economist is to add cost considerations and to compute
which combinations of inputs are (most) efficient.

Crucial to the formulation of production functions is for the
analyst to be aware. of what the firm is attempting to maximize and
to reduce this maximand to a single dimension. If this can be assumed,
it is merely necessary to observe which firms are operating most
efficiently with respect to the single output (or output index) and
then to study the input configurations used by those firms.* Another
important consideration for the construction of production functions
is tbat it is possible to experiment concerning the degree of comple-
mentarity and substitutability of various inputs to the production
process.**

It is unlikely that economists can reach the goal of obtaining
formal production functions for education as defined above, for
several reasons. It is not possible to know for certain exactly
what schoolmen wish to optimize or to discover how complementary
various inputs are. Also, it is difficult to reduce educational
output to a uni-dimensional index. Of these problems, it will become
apparent below that the complementarity problem is probably the most
intractable, at least at the elementary school level. Schoolmen
probably strive to instill knowledge in basic subjects in the lower
grades and this competence probably occupies a preponderant percentage
of the total output at that level.

The second level at which this investigative work proceeds is
in the more mundane area of describing school performance and dis-
covering crude (but important) policy implications which might be
forthcoming from such description. A further goal is to discover in
general which types of educational inputs are associated with high
performing schools when pupil socio-economic afferences are controlled.

Also an interesting study is presently being conducted by Eric
Hanushek and the RAND Corporation there pupil performance is being
related to teacher characteristics and other variables for a large
sample of pupilt in the Norwalk-El Eirada School District, California.

*In practice, assuming rational firm behavior, It is difficult
to obtain more than one such configuration since only one combination
of inputs is most efficient at any one combination of prices. Addi-
tional information is available over time if there are more fluctuations
in factor prices than in production technology.

**Factors are complements when they must be increased together to
provide increased output and substitutes when one can be used in lieu
of another.
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Such information may also have important suggestions for policy.
It is at this second (lower) level that the present study should
be placed.* Further comments concerning boll this type of analysis
might be useful to policy makers and other students of education
will be included in the final section below.

Some Previous Work; Are Schools Iraportant?

Of the work which has been done relating school and community
characteristics to objective test scores, much has yielded findings
which seem to demonstrate that the formal schobl process is rela-
tively unimportant to educational success. The most noteworthy
example of this is the Equal Cpportunity Survey (Coleman Report)
Which has popularly been interpreted to show that nonschool environ-
ment is of far greater importance to educational success than is
anything done by the schools. While this interpretation of the
Coleman findings is somewhat erroneous, and while the statistical
analysis which provided it is suspect, nevertheless the Coleman study
has still been widely considered to be a real challenge to the
efficiency of American school performance. Other studies have yielded
fairly similar results. One by Burk:head, Fox, and Holland**anaIyzed
a number of performance measures for 39 Chicago high schools, 22
Atlanta high schools, and 174 small community high schools used in
the Project Talent study. Few school characteristics were significantly
related to outputs when allowance was made for differences in median
family income. A study of 3oston schools by ltatzman showed socio-
economic status as the only variable consistently related to all the
measures of output.

There exist grounds for believing that the negative findings of
the three studies just mentioned are overstated however. Other inves-
tigators--notably Banushek and 'Henry Levin- -have shown that
when used in better educational models, the Coleman data yields
findings which shoe teacher characteristics to be strongly related
to pupil performance. Similar findings were obtained by Peaker for
a 500 student sample taken from 3ritish primary schools and are being
obtained by Hanushek in a presently ongoing study of pupil performance
in Norwalk-El Mirada California being sponsored by the RAND Corpora-
tion. All three of the studies giving negative conclusions had
statistical designs which left something to be desired. Finally,
some earlier work by the author shot gimme school characteristics --
especially administrative effort, teacher salary paid the top taacber,
and value of school plant and equipment--to be strongly related to
pupil performance fairly consistently. Some unpublished work by the
author done for 647 public high schools in the Project Talent sample

*Although the author hopes that in the course of the analysis
some light might have been shed on the problems associated with the
development of formal production functions as well.

**Op.cit.
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sews to show the same thing.

Empirical Analysis Directly Precursive to the Present Study: he
First Quality ileasuranant Project

The group of people ubidh collected the data which makes the
present study possible also gathered a set of high quality data for
performance of a sample of :New York schools in 1950, 1959, and 1960.
Since this group was formerly called the °Quality Measurement Project,"
I refer to the earlier study as the First Quality Measurement Project
and the 1965 study, that which this report is based upon, is corres-
pondingly termed the Second Quality Measurement Project. For brevity
the to studies will be referred to below as the 1958 and 1965 studies
respectively. The author has over the past several years carefully
analyzed the 1958 data, and since the two samples are relatively
similar ones from the same state, the earlier findings comprise highly
relevant background material for the present study. It can certainly
be said that the earlier findings constitute a ready-made set of
hypotheses to be tested with the 1965 data. It is proper therefore
to relate the earlier analysis and findings in some detail. To do
this it will first be necessary to discuss the characteristics of
the earlier sample.

The first Quality Measurement Project was a three-year study at
three grade levels for 97 of the approximately 1400 school districts
in Hew York state in 1958. The fact that the study-liras maintained
for three years gives it an important longitudinal aspect; students
tested the beginning year were "followed" the succeeding two years.
The three beginning grade levels tested were grades 4, 7, and 10,
although most of the author's analysis has been concentreted at the
lowest grade level. The test instrument used for grades 4, 5, and 6
uas the Iowa Basic Skills battery. Members of the Quality Measurement
Project, as well as the author, collected a number of other important
school and community characteristic variables for each of the 97
participating school districts. The most important of these are
included in the following list,

(1) Teacher -Pupil Ratio

(2) Principals/Supervisors to Pupil Ratio

(3) Special Staff Personnel to Pupil Ratio

(4) Expenditure per Pupil on Books and Supplies

(5) Median Teacher Salary

(6) Average Salary of Teachers in the Top Salary Decile in
Grades Eirfiergarten Through Six

(7) Average Socio-Economic Index of Occupation of Family
Breadwinner of Pupils in Grade Five

(8) Amount of School District Debt per Pupil



(9) School District Average Yea zly G=osthEAte, 1950-1958

(10) School District Size in Average Daily Attendance

(11) School Property Value per Pupil

(12) The Salary of the Superintendent of Schools

(13) Median Salary of Principals

(14) Expenditures per Pupil on Principals, Assistant Principals,
and Supervisors

(15) School District Value of Buildings per Classroom

(16) School District Value of Fui.--niture and Equipment per Classroom

(17) Median Years of Teacher 2Xperience in the School District

A. feu community characteristics such as tax rate, tax base per
pupil, and geographical setting (village, urban, etc.) were gathered.
Other community characteristics was difficult to obtain because school
district boundaries are seldom coteminous with jurisdictions used by
the U.S. Census. Also found useful -Jere the variables for size of
school district, growth of school district, and figures on expenditure
per pupil.

Educational gels Used

The researcher, in order to construct a useful model of the formal
education process, most proceed in two steps. First it is necessary
to provide a framework which meaningfully places the formal school
process in proper perspective and secondly, which is much more diffi-
cult, he must construct a model for studying the production function
of the process itself. For the first step a basic representation
of the educational process was assumed wherein the quality of a
child's education is causally related to four variates- -the formal
school education process-, the informal home and environmental educa-
tional process, motivation towards leaving, and native ability. In
order to examine the formal school process the other three influences
must be properly taken into account. This is difficult to do in a
single equation model because of the many interdependencies In the
educational process. For example, pupil motivation is a function
(at least) of home environment, influence of peers, school environ-
ment, and past success or lack of it on the part of the individual
pupil. All these influences are most difficult to capture. The
assumption made in the single equation model used in this analysis is
that the motivation caused by socio-economic environment (including
influence of pears) is captured by isolating family and school
socio-economic factors while that caused in the school (again including
peer influence, but also that imparted by teachers etc., and by the
pupils' past success) is captured in the level of achievement test



scores themselves.*

?lost economists uho have investigated school input-output rela-

tionships seam to feel that no separate accounting is necessary for

differences in native ability either, paradoxical as that may seem.

The reason for this is that it is assumed that native ability is

either randomly distributed or associated with socio-economic back --

ground of the pupils. }3o variable is needed of course if the distri-

bution of native ability is random. If associated with socio-economic

status, it is proper to account for it with a socio-economic status

variable. The author concurs in this corception of the educational

world, although he is at the same time aware that the formulation
is by no means unassailable. Thus, there array be some non-random

variation in native ability not associated Pith socio-economic factors.

This is a point which will stand considerable further investigation.

It should be most apparent how very crucial it is to properly

account for socio-economic environmental influences upon school

children if we are to learn anything about school quality. Not only

is educational interest and motivation strongly affected by the

educational attitudes of the pupils' parents, friends, and classmates,

but also a great deal of actual learning takes place in the home with

the amount depending very ziosely upon the educational levels and

interests of parents, brothers, and sisters. In the educational
models which he.ve been used by the author for these two sets of Eau

York data, the effects of socio-economic differences are accounted

for in teo ways. First, pupils are stratified into fairly homogeneous
groups according to either father occupation or father education. This,

it is hoped, isolates the influence of home environment upon motiva-

tion and learning of basic subject matter in the home. Secondly, a

continuous variable is introduced into the estimating equation to
account for the overall socio-economic "climate" of the school itself,

including the influence upon motivation of the attitudes of peers.
For the 1958 data set the variable used was average level of father

occupation for all the pupils in the school district and for the

1965 data a similar variable was used reflecting average education
of the pupils' mothers.

The second step, that of constructing a meaningful model of the

formal school process itself, is much:more difficult given the type
of information generally available to re4earcherf;. As already

discussed, required i$ to isolate the key inputs considered in physical

terms and to compute the marginal product of each assuming all the

others are held constant (i.e., in the sense of a partial derivative)

and also to discover which sets of inputs are complements to each

*The latter assumption is certainly operationally valid for the

investigator Tito is more interested in the end results than in the

processes through uhich the results are obtained. Unfortunately, if

researchers are ever to obtain precise school production functions

for schools, these processes pill have to be understood.



other.* All this is impossible with data limitations such as those
present in these gels: Yore.: studies, or indeed, in an studies sada up
to now. In practice the idea is rather to find the school character-
istics which seem to be important in successful schools (1'successful"
in the sense of having thoroughly accounted for socio-economic influences)
and also perhaps, to make computations concerning the efficiency of
the successful inputs. This can be done although the researcher still
cannot be certain that his model is completely meaningful because of
the absanse of an adequate underlying theoretical stricture and because
in practice many school (and community) inputs are Ittjr13r colinear.
This last problem causes severe estimating problems in practice because
colinear variables in multiple regression analysis tend to have over-
stated standard errors of regression coefficients which tends to under-
state their true value. Given this situation the investigator is faced
with the difficult choice of accepting the indifferent (and under-
stated) significance levels of his variables or to discard variables
from the atillysis which say well be important.

The author, in dealing vith this problem in both New York studies,
used two procedures to help in model specification. The first of
these is factor analysis, which is a helpful technique for exploring
relationships between groups of colinear variables.** Second, consid-
erable experimentation was done in introducing different combinations
of variables in multiple regression equations in order of contribution
to the coefficient of multiple determination. This procedure, while
highly heuristic: nevertheless yields important statistical insights
which allow the researcher at least to discard variables which never
contribute explanatory power to the model. If there are also reasons
for the researcher to thirt: that such variables are theoretically
unimportant, he may eliminate them from the investigating model with
a minimum of danger.

*A theoretical basis for such an exercise, assuming data availability
is provided by a somewhat modern updating of the old factors of pro-
duction of land, labor, and capital. A more accurate concept of factor
inputs has two basic, or "raw" factors of production and tuo additional
factors which are merely improvements upon the starting raw materials.
The two starting factors are human and non-human resources in unimproved
form with the improvements on each being human and non-human capital.
For purposes of an analysis of schools unimproved human resources
would not necessarily be completely uneducated persons. Instead some
starling point common to all human inputs, such as high school or even
college graduation, can be used as the benchmark for "unimproved"
human inputs with improvements on this -- training toward advanced degrees,
in.-service training, job experience, etc., being considered as compon-
ents of human capital inputs. The distinctions for non-human capital
should be obvious. Acres of land is unimproved capital while buildings
and slide projectors are improved non-human capital., nr "capital" in
the traditional sense.

**For examples see: Massy, William F., "Principal Components
Regression in Exploratory Statistical Research," Journal of the
American Statistical Association, (March; 1966) .

John Meyer, and Gerald graft, "The Evaluation of Statistical Costing
Techniques as Applied to the Transportation Industry," American Economic
Review, Vol. 51, No. 2, (May, 1961).

John T. Scott, Jr., "Factor Analysis and Regression," Econometrica,
Vol. 34, No. 3, (July, 1965).



For the 1953 data, the factor analysis for the school inputs is
given in Table 1. A three - factor rotation was obtained which was
disappointing in that many of the important school variables were
closely associated together in the first factor, shich of course
merely reimpresses the researcher vith the essential colinearity of
the data. The other two factors we=e more identifiable however. One
consisted of variables indicating resources going toward school admin-
istration- supervision, Ehile the other included variables denoting

amounts of physical plant and eqiipment (in dollar terms) per pupil
used by the school district.

Using these two techniques, the following multiple regression
estimatingimxica was obtained for analysis of the 1958 data:

Y=b/-:- b2o b3T blizb b_.5s
10 6 7 s

1t II

where:

Y = Average achievement score of pupils in the relevant grade
and occupational grouping

0 = Index of average occupation of breadwinners of pupils in
grade 5

T = Humber of teachers per 1300 pupils

Eb = Expenditure per pupil on books and supplies

SIO = Average salary of teachers in the top salary decile

V = Value of school district owned property per pupil

2
s = Expenditure per pupil on. principals and supervisors

U = Unexplained variation

The last two variables were suggested by the factor analysis but
were also found to be important in general. In the starting list of
variables, there were three each for salary and value. As might be
expected these two sets of variables were found to have high within-
set correlations and therefore only one from each set was used. The
salary variable correlations were particularly interesting. It would
seem that "salary policy" is a school characteristic which suffers
from being divided much further.

Before proceding to a discussion of the findings obtained when
this model was fitted to the 1953 data, it is necessary to discuss
one more problem in estimating school input-output relationships from
these data. In constructing production functions for some production
process it is necessary that the investigator be dealing -Pith the
proper sized units of production. Thus with a steel manufacturer,
the proper production unit is probably the individual plant, not the
entire company. With schools this is a particularly perplexing
difficulty since there are a number of levels of production involved,
with the proper level for investigation dependent upon the individual
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Table 1 Rotes

Notes: Teacher experience irammationlwas nissing from 29 of the 821.
school districts used for this rotation. The information given
for that variable comes frog a rotation of 57 school districts
and must Be regarded as an approximation from
all CS school districts.

Eighty-six school districts were used in
of the 39 used in Table 4 because there were

the standpoint of

this rotation instead

three school district
for teach the salary of top 13% of '.ehers was not available.

Only factor loadings in excess of .30 are included in the
table.

Humber
of

Factors: "Using a test developed by 3artlett the three-factor breakdown
is clearly correct. The applicable ratio for the last factor
is 2.33/1.23, or 1.89 which is significant at the l7 level. The
applicable ratio for the n2xt factor is 1.23/1.00, or 1.23 which
is insignificant. (See N. S. Bartlett, "Internal and 2tternal
Factor Analysis, British Journal of Psychology (Statistical
Section), 1, (June, 1943) .



factor input being studied. Thus, for the central administration
this would be the school district, while for administration by building
principals it is the individual school building and for teachers it
is probably the individual classroom. Thus far it has not been
possible for inost investigators to obtain very good data for factor
inputs by school building and in the 1950 data especially, most of
the data are aggregated on the basis of the school district. There
is a serious potential criticism of using school district aggregates
for many important factors, especially teacher characteristics, if
there is any reason to believe (and it seems highly plausible) that
such characteristics vary by school building within the same system.
In order to control in part for this danger, school districts were
examined for heterogeneity. While information was not available by
school building for factor inputs, it was so available for pupil
occupational backgrounds. Since differences in socio-economic
characteristics with school districts provide the most apparent motive
for teaching (and sometimes administrative) personnel to transfer
within the same school district, such differences should be relevant.
When this was done it was found that seven of the 39 usable districts
were excessively heterogeneous and those districts were discarded
from the analysis. This procedure is not a completely satisfactory
one for dealing t4th the problem of course and the assumed existence
of within-district heterogeneity becomes an important hypothesis
which was tested in this study of the 1965 data where some information
on input variables was available by school building.

Findings From the 1950 Data

The principle findings from the first New York study are well
represented by the fitted multiple regression equations shown in
Table 2. The findings given there pertain only to the 46 urban school
districts in the study as it was found that there was no meaningful
relationships between the school variables and pupil performance in
the rural and village school districts in the sample. Only the socio-
economic occupation index was found to be significantly related to
pupil performance in those districts. One task of the present study,
therefore, is to examine why the behavior of the smaller districts
should be so much more random than that for the urban districts.*

A further word of explanation is necessary concerning the regression
equations presented in the table. TO° fitted regressions are given for
each socio-economic population. The explained, or dependent, variable
in both equations is average sixth grade score (composite score, Iowa
Test of Basic Skills) for pupils also present in grade four. The

*A. number of hypotheses are possible concerning why the village
and rural districts exhibited such random behavior. Since there were
only 12 rural and 15 village districts in the sample, their small
number might provide part of the explanation. This is especially true
were each group to be treated separately. Also these districts are
widespread geographically and often in non-competing teacher market
areas. It is feasible, also, that the smallest districts are shaped
much more by personality attitudes of individual administrators and
teachers.
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difference in the tmo regressions is that in the second one for each
grouping fourth grade average achievement performance is entered as
One of the explanatory variables. This latter procedure is meant to
deal with the possibility of pupil nobility. It restricts the
analysis to two years of school effects. If there is little pupil
mobility between schools the first equation is the better model,
since it admits six years of school effects, not just two. In the
findings results from both variations were quite similar.

A. careful study of Table 2 shows the school input variables
divided into two distinct groups. In the first are teacher-pupil
ratio and expenditure per pupil on books and supplies, and these
variables are negatively related to pupil performance, often at advanced
levels of statistical significance. The second group includes the
school inputs which appear to be the important inputs to quality edu-
cation, at least judging from the urban school districts in the
first Quality 1.4easurement Project sample. The consistently most
important positive school input in the sample is expenditure per
pupil on principals and supervisors, with the teacher salary variable
second in importance. These relationships emphasize the importance
of resources spent on supervision. This finding is similar to one
made by Turner who found in an intensive study of teachers in Indiana
that only districts with well-developed supervisory staffs were able
to effect teacher behavior in desired ways.*

The findings in Table 2 most in need of explanation are those
for the two negative variables. Of these the books variable-- with
an average expenditure of only about three percent of current expen-
ditures ($14 per pupil)--is relatively insignificant in terms of
resource use. The books relationship is puzzeling none-the-less.
Perhaps the figure would more properly have been averaged over a
period of years ratifier than taken from just cne year. A possible
explanation might also be that school districts without the where -
withal to maintain high quality otheruise, compensate somewhat by
spending more on books and supplies.

Perhaps the most interesting finding from the 1953 data is that
with respect to the consistent and significant negative relationship
of teacher-pupil ratio to performance. Perhaps the most logical
explanation for such a finding is provided by some research done by
Vincent, et.al. several years ago.** In a study of 132 school dis-
tricts, these authors conclude that in all but the poorest and
richest school districts teacher-pupil ratio and salary policy are
competing resources and that, when confronted with the bard choice
between them, school administrators opt for salary at the expense

*Richard L. Turner, Differential AssociatAgALALIgspentaulal
Characteristics with School System Types, Final Report, Project 2579,
U.S. Office of Education, (September, 1960).

**Uilliam S. Vincent, Bernard H. McKenna, and Austin D. Swanson,
"The Question of Class Size," Research Bulletin Institute of Admin-
istrative Research Teachers Colleqe, Columbia University, 1, No. 1,
(October, 1960).
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of teacher-pupil ratio. These findings are consistent with this
explanation. It could seem that within limits paying higher salaries
buys more quality than lowering pupil-teacher ratios.

A. few other generalizations are possible from the regressions in
Table 2. Since both the index of occupation and school variables are
Censistantly related to pupil perfOrmence, it would seem that both
school and community factors are important to the educational process.
several, generalizations are possible, also, concerning the differential
impact of school variables on pupils from differing socio-economic
levels. Yost striking is the fact that the supervision variable is
very higlay related to the performance of pupils from the highest and
lo test occupational backgrounds, especially the former. The other
too important school inputs are however more consistently related to
the middle of the socio-economic spectrum. Thas, except for super-
vision, the sample schools seemed to serve best the needs of middle
class Children. Finally, the index of occupation becomes consistently
mote agnificant as occupation level goes from high to low. The
implication of this is plain; peer group and other socio-economic
school influences are most important for children from poor sonio-
economic background.

The findings from the first Eau York study just discussed can be
summarized into the following points, which serve as starting points
for hypotheses to test in the second set of New York schools being
examined here.

1. The multiple-regression model lacks explanatory power for
the rural and village school districts in the study.

2. Teacher-pupil ratio is consistently related to pupil perfor-
mance negatively. One explanation for this is that educators ulthin
limits sacrifice class size for salary level.

3. The most consistently important school variable is expenditure
on supervision, although the salary variable is as important for the
middle-class socio-economic groups.

4. Both school inputs and socio-economic factors were found to
be highly related to pupil performance.

5. Expenditure on supervisior personnel is most highly related
to pupils from the highest and lowest occupational backgrounds- -
especially the highest. Salary and value of school district property
are more highly related to the performance of children from middle-
class homes.

6. The socio-economic index was most related to the performance
of children from lower socio-economic homes.



II

AFALYSIS OF THE 1965 D&TA

The 1965 School Sample

In 1965, personnel of the Division of Evaluation (Idhich had

obsorbed th:: original Quality Measurement Project personnel) gathered
that score data for a second sample representing somewhat more than
10% of the 801 school districts ubleh operated schools in the 196-
1965 school year. This time pupil performance and socio-economic
data were gathered for grades 5 and 8 for the 1964-1965 school year
only; there is no longitudinal aspect to the performance data in the
sample. A number of other school district characteristic variables
were also gathered by project staff, although the number of such

items gathered was much less than for the first study. It was possible

to circumvent this deficiency with the use of data gathered by the

Basic Educational Data System (BEDS) which began collecting detailed
data =Hew York schools in 1967.

Criteria were somewhat different for the design of the two
samples, although in neither case can it be claimed that the sample
was selected using purely random procedures, although ex post checks

have revealed each to be reasonably representative of New York state
(neglecting the city of EMI York.) The 1958 sample was shown to
underrepresent small school districts some hat, however, and in
designing the 1964 sample, some attention as given Lo including a
greater percentage of school districts with average daily attendance
in the 500 to 2500 range.* It is to be recalled that it was precisely
the small districts in the 1958 sample which displayed highly random
behavior patterns.

In the 1958 sample the priority consideration in sample design
was whether the school district seamed willing to cooperate with the

state over the three year period of the study. This criterion could

have imparted sample bias, obviously, although the spirit of coopera-
tion seems to exist in most Negrlbtk state districts. In the 1964

sample the priority considerations bhether the school district
used the Iowa Tests of Basic Skills in Grades 5 and 8. A large number
of school districts (about 157) were found to use the test and It
was from this list that the sample was picked. It is to be emphasized

that both samples ;ere hand chosen and therefore not random, but the
criterion used in selection was that they be as representative of the
state as possible. Mile such a procedure admits the possibility of
slight sample bias, both samples were a large enough percentage of
the population to insure that they are quite representative of the
state.

with less than 2000 pupils was about 64 and in the 1965 sample the
figure is about 627., almost exactly the same.

attendance of less than 2000 pupils and the 1958 sample had a corres-
ponding percentage of 52%. In 1964 the percentage of school districts

*In 1950, 717. Blof New Yotk school districts had an average daily
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TO be more specific about the 1954 data set, information gathered

by project personnel included individual pupil records for pupils in
grades 5 and 3 in the 1964 school year with included scores on the
Iowa tests and data concerning fathees ocanation and father's and
mother's education. Intelligence test scores were also gathered
although with many missing observations. lb other data were specifically
gathered by project personnel although considerable Information is
available from regular published reports;varlables such as average
daily attendance and expenditure per pupil for various purposes were
obtained in this way. It should be noted that a record was wade of
the individual school building attended by each pupil in the district,
an important feature for our purposes, since one goal of the study
has to examine some school input-output relationships by school
building.

The remainder of the data used in this investigation was obtained
from the BEDS data, which includes detailed information concerning
characteristics of schools, teaches, and administrators which can
be identified by school building as well as by school district.
Unfortunately from the standpoint of the present study the system
did not begin to operate until the 1967 school year, which means
there is a three-year lag in variables tdken from BEDS. Since the

1967-1966 data came from the first yet=: of a major new undertaking,
there were undoubtedly some lapses in quality of data compared to
that of subsequent years. This manifested itself in relatively
large numbers of missing and incorrectly entered data for some
variables, especially those having to do with school physical facilities
of the large number of items collected by BEDS, the following were
summarized by school building and school district for use in the study:

Variables From BEDS

Teacher salary for regular duties

nin_aber years teacher experience

Teacher degree level

Teacher certification status

Relationship of number of pupils to various school facilities
of -which number of classrooms, number laboratories, and number
of academic classrooms were most important

Value of school district owned property per pupil

Salary of non-classroom professionals

Number of years experience, principals

Degree level of principals.

From these data we constructed variables for teacher-pupil ratio
and ratio of teachers and pupils to classroom facilities. Finally, a
few other variables, such as population density, were available from
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other sources. It should be noted that teacher data seemed much more
complete than that for not-classroom professionals and the latter
information was little used in the study.

Ekplanatory Hodels Used With the 1965 Data

hodel construction for the later data set proceded in the fashion
similar to that in the earlier study and the models used are subject
to essentially the same limitations as those described above for the
earlier model. Three models were used for the analysis for school
districts and one- -much simpler- -for school buildings. It will be
convenient to give the findings for the school district analysis
first and therefore only the three models for that analysis will be
discussed in this section.

One of the primary criteria used for model construction in the
present study has been the desire to test for replicability of the
earlier findings. The first model constructed was therefore one Mich
closely resembled the model used with the 1958 data. Doing this
immediately conjured up serious data problems however, since a value
variable was only available for 68 of the 86 usable school districts.
Instead of limiting the entire analysis to 68 districts, it was decided
to discard the value variable and to substitute teacher variables
which seemed to be either theoretically important or often related
to pupil performance in preliminary multiple regression analysis.
The following explanatory model was obtained as the central vehicle
for the school district analysis:

where:

Y = b1 b2Em b3Te bilTd b5Te b6Ts b7R berka U

= Achievement score in basic subjects summarized in stra-
tified form according to 7 occupation and educational levels
of the pupils' fathers.

E = Average education level of mothers' of pupils in the school
m district.

?'c = Teacher certification level.

Td = Teacher degree status.

Te = Average number of years teacher experience.

Ts = Average teacher salary.

R = Pupil-teacher ratio.

Ex
a
= Expenditure on central administration per pupil.

U = Unexplained variance.



Together the school variables in this model account for a large
percentage of the resources used by most school districts, the obvious
excention being the value variable. The mother-education variable
is meant to capture effects upon educational quality forthcoming
because of the educational "climate" present in the school district,
in analagous fashion to the index of father occupation variable used
in the earlier model. Any of the three socio-economic background
variables could have been used to construct this "climate" variable
of course. Mother education vas selected because of the assumed
closer contact with the day-to-day rearing of children. The education
and occupation levels for fathers *.:era used for the stratification
purposes, borever, on the grounds that overall socio-economic status
is more related to the position of the family principal breadwinner.

Of the remaining six variables in the model, three are basically
descriptions of the quantity of resources used for various objects.
These include average teacher salary, pupil-teacher ratio, and expen-
diture per pupil on central administration.* The remaining three
variables are meant to be proxies for aspects of teacher quality, or
perhaps more accurately, for outward manifestations of teacher quality
as often perceived by leaders in the public education establishment.
The first of these is teacher certification level, of which there are
four possible in INN York state: None, five-year provisional, ten-
year provisional, and fully certified. Certification has to do with
the preparation possessed by the teacher in the subject areas she
teaches. A fully-certified teacher has adequate preparation (according
to state standards) in all subjects she is teaching while the pro-
visional certification means that she is deficient in varying degrees
from having the number of course hours of preparation in one or more
of her subjects.** The second quality proxy is teacher degree status,
of which there are four levels: no 3.A., B.A., M.A., and Ph.D., of

which only the second and third are meaningful in most instances. As
constructed in this way the variable lacks precision. Often the
distinction is not only made by degree level but also by number of
hours past a given degree level as "Bachelors plus 30 hours" etc.
With this information this variable would have beEl far better.
Even so, however, educators often feel that the percentage of teachers
who have the masters degree is often a meaningful figure. A more
immediate reason teas available for including the degree variable in
the model however; the variable was found to be related to pupil
performance more than any other teacher variable in a study of the
1958 data made by Quality Measurement personnel.*** The third teacher

*Actually this description of the teacher salary variable is far
too simple since salary is very closely related to teacher experience,
certification and degree levels. But average teacher salary does
represent a most important school resource dimension.

**As I understand it, a five-year probationary certification was
issued when a teacher needed further work in her major field and a
10-year probationary certificate issued when she needed further work
in a secondary field.

***State Education Department Division of Evaluation, Bureau of
School Programs Evaluation, Teacher Characteristics Study, mimeo,
Albany, 1963.
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quality proxy used is level of teacher experience. Little needs be
said about the theoretical foundations of this variable. To some
extent "practice cakes perfect" in all lines of endeavor. any school
administrators seem to consider experience as being quite important.
It is the biggest single determinant of teacher salary levels. Some
researchers have found in recent years however that beyond a certain.
level, (perhaps coming fairly early in the career), additional teacher
experience is not associated with increased pupil performance.* This
becomes an important hypothesis to test in the present Study.

It must be emphasized that these "quality" variables are only
rather indirect proxies for true teacher attributes. They give no
direct information concerning teacher ability inside the classroom,
or even of teacher intelligence. Any number of better variables
suggest themselves for measuring teacher (and also, incidently,
administrator) quality but these are the best possible with available
data. Obviously the investigator will not construct precise edccational
production functions with variables such as these. As variables
which have policy relevance, however, the three quality proxies are
less bad, since these are characteristics which have been assumed
to be important by educational decision makers. As the model stands
important policy hypotheses can be tested. To summarize then in
question form: Are these teacher preparation characteristics which
seem to be highly valued by most educations leaders in fact related
to pupil performance if socio-economic factors are controlled?

Findings: Principal Model

The model just described was fitted to the achievement perfor-
mance of pupils in seven occupational and educational groupings for
grades 5 and g for too of the individual Iowa Test Scores (language
and arithmetic) plus composite score. The fitted regressions are
shown in Tables 3-14. Relationships in the 1964 data are reasonably
similar to those in the earlier data, although more are some rather
remarkable exceptions to this. For example, in the 1965 regressions
average teacher salary is consistently unrelated to pupil performance.
Two variables shou importance similar to corresponding variables in
the earlier study: The socio-economic school variables and adminis-
trative expenditure par pupil. Even here there are some differences
however. The SE variable is generally more related to the progress
of children from higher socio-economic levels and the administrative
resource variable more related to the performance of children from
the middle of the socio-economic spectrum, whereas in the earlier
study administrative resource inputs were more highly related to the
progress of children from the highest and lowest socio-economic
levels. These differences are houever more marked when the stratifi-
cation criterion is education as opposed to occupation. This is to
be expected, since occupation was the stratification criterion in the
earlier study.

*The works cited above by Katzman and Turner both found this
phenomenon.
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Variable

Explanatory Variables
Used In Tables 3-14 and in Tables 15, 16, 18-23 Belau.

Number of
School

Districts for
Sample Mich Valued

Sample Standard Measurement Observations
Mean Deviat=ion Units Were Available

Mothers' Education Level 2.23 0.33 Educational 85
Categories
(7 possible)

Teacher Certification Categories
Level 3.64 0.16 (4 possible) C6

Teacher Degree Status 2.08 0.14 Categories 86
(4 possible

= 2.0
M.A. = 3.0)

Teacher Ekperience 12.24 3.49 Years 36

Teacher Salary 80.00 4.76 Hundreds of 86
Dollars

Pupil-Teacher Ratio 19.21 2.75 Pupils per 36
Teacher

Administrative 2Xpenditure 1.99 0.71 Tens of 86
Dollars per

Pupil

Pupils per Classroom 17.79 5.57 Pupils per 86
Classroom

School Property Value 27.67 5.51 Hundreds of 6 4

Dollars

Number of Administrative
and Supervisory Personnel IlisO.oun n 0.24 Number per 64

1000 Pupils

Descriptions of Tables

Table Format

Given in each table are the computed coefficients of partial regression. The
figures in parentheses under each coefficient are the values of the t-statistic. The
figure under the intercept is the standard error of the estimate. Values given to the
right of each set of partial regression coefficients are the number of observations
used in that regression, the sample mean and sample standard deviation of the depen-
dent variable, and the coefficient of multiple determination, correlated for degrees
of freedom lost.

(Continued next page.)
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Levels of Statistical Sianificance

The scheme used in these tables to denote statistical significance is as follows:

+ indicates significance at the ten percent level.
* indicates significance at the five percent level.
** indicates significance at the one percent level.

Weightily,

Since the expected samole variance is greater for averages computed for small
groups of pupils as opposed to large, one of the standard assumptions of the classical
least squares multiple regression model,, that of homoscedasticity or equal expected
variance of error terms, is violated. To correct for this a weighting scheme was
used in the calculations which is often termed Aitkeals Generalized Least Squares.
Weighting schemes of this nature may impart some upward bias to calculated coefficients
of multiple determination.
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The other school input (besides administrative expenditure) which
is consistently related to pupil performance is teacher certification
level. This is not a little surprising in light of the fact that ilew
York personnel found degree status important but certification level
unimportant in a study, already mentioned,. of the 1958 data. Another
curious aspect of the findings for the certification variable is the
fact that the variable is only important at the fifth grade level; in
grade eight it is seldom significant and usually has the wrong sign.
Why the level of teacher course-work Preparation should be highly related
to performance of fifth graders and unrelated to that of eighth graders
is not at all obvious to the author. The only other teacher variable
which seems related to pupil performance is teacher experience, and it
is most interesting that this is only true for pupils from good socio-
economic backgrounds. In point of fact, the sign of the experience
variable quite consistently changes from positive and significant to
negative and (sometimes) significant as the socio-economic spectrum
is travelled from high to low. Bo ready explanation for this comes
to mind either. It Tim ld seem that teacher experience doesn't have
much to do with successfully educating children from disadvantaged
social backgrounds.

The remaining three school input variables are consistently
unrelated to pupil performance. This is especially true with the
degree-status and salary variables which seldom have the correct
sign. It is note-worthy that teacher-pupil ratio is much less
negatively related to pupil performance in the regressions fitted to
the 1965 data than the ones fitted to the 1958 data there, as the
reader will recall, the variable was often statistically significant
with the wrong sign. (The expected sign of this variable for the
present study is negative.) There are few significant partial
regression coefficients with the wrong sign in the grade 8 regressions
bo"ever.

Alternate acplanator7 Models

1. Adding variables for value and number of supervisory personnel.

Two other explanatory models were constructed. The first utilized
a value variable in order to replicate more closely the model used
in the earlier study. One further change was also made. For an
administrative resources variable the number of principals and super-
visors per 100 pupils was substituted for administrative expenditures
per pupil. Both of these variables mere only available for 68 school
districts. The explanatory variables used for the first alternate
model were therefore:

1. Average mother education level

2. Average teacher certification level

3. Average teacher degree status

4. Average number years teacher experience

5. Pupil-teacher ratio

-JO
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6. Value per pupil of school district o7ned property

7. Number of principals and assistant principals per 100 pupils

Neither of the two new variables was positively related to pupil

performance and for three socio-economic levels in grade 8 the value
variable was negative and statistically significant. Indeed, the value

variable seems more strongly related negatively to pupil performance
for the losier pupil socio-economic levels. The principals variable

shows somewhat the same tendency although it is never very significant.

Of these two findings, that for the value variable is the most
difficult to explain in light of past findings. The reader will recall

that the value of school property variable was often positively related
to performance quality in fhe earlier New York study. This time the

conclusion mould seam to be that amount of physical plant per pupil
(at least considered in value terms) is negatively related to pupil
performance, if at all, and that the school districts which possess
more value of property to relatively poorer in educating pupils from

low SE backgrounds than those with less. Mile these relationships
are not without possible explanations,*wemmst be completely agnostic
concerning the value variable because of the conflicting finding in the
earlier study.

The negative relationship for the principals variable is con-
sistent with unpublished findings for relationships in the first
Quality Measurement Project sample. In that study the same relation-
ships were found, i.e., expenditure per pupil on administration was
positively related to performance while number of principals, assistant
principals, and supervisors per 100 pupils were negatively related to
performance. This result is itself quite enigmatic. The tentative
hypothesis with which the author usually explains the finding in
that more supervisory personnel are needed when more disciplinary
problems exist. The fact that expenditure on such personnel seems
to be inversely related to their numbers would suggest that schools
with relatively more principals are paying them less, or else they
are devoting resources to other (effective) administrative services
besides employment of professional personnel. These relationships
are obviously in need of much more investigation.

*The hypothesis would be that wealthier school districts display
an educational orientation which focuses upon the progress of the
majority of their student body and relatively neglects the more poorly
motivated pupils from lot! SE backgrounds. It is supported to some
extent by the findings in an earlier paper published by the author
where expenditure per pupil vas negatively (although weakly) r4ated
to the progress of pupils from the lowest socio-economic backgrounds.
"Measuring a Local Government Service: A Study of School Districts
in New York State," Review of Economics and Statistics, Vol. 49, NO. 3
(August, 1967), 356-367.

An alternate hypothesis will be explored with the findings from
the next explanatory model, in which number of pupils per classroom
is positively related to achievement performance levels. Could it
be simply that efficient schools are able to get by with fewer physical
facilities merely by virtue of their overall efficiency?
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2. Addin,Y Humber of Students oer Classroom and let-i-o?, Teacher

Certification Level

The second alternative explanatory model was suggested by a
factor analysis of the data. A six factor rotation which seemingly
best fitted the data is presented in Table 17-for 2C school and
community variables. The factors seam relatively easy to interpret
into the following:

Factor 'Thither

I.

II.

IV.

V.

Factor Description

Wealth: size (direction negative to wealth)

Socio-economic level and pupil performance
level.

Intensity of use of physical facilities.

Teacher characteristics.

2xpenditure Levels.

VI. Socio-economic attributes associated with
pupil density per square mile.

tae principle explanatory model had school and socio-economic
variables which represented four of the six factors. Only factors
I and III were unrepresented. Of these, it was decided not to
represent the wealth factor ma the ;rounds that socio-economic char-
acteristics were well enough represented* by a stratification scheme
and a continuous variable for mother's education. The same cannot be
said for the variables represented by factor III however. A check
of the sample coefficient: of correlation bet-/een the variables
loading on factor III and the perfozrance measures revealed correla-
tions high enough to suggest that these variables should be taken
ceriously. An alternate model was therefore constructed which con-
tained the variable 'hich loaded highest on the factor, number of
pupils per classroom.

*An alternative possibility is available here which would suggest
that the factor should have been represented however. This is that
the factor in fact represents size. This would suggest a model in
which average daily attendance is added to the other variables in
these models. This alternative was initially ruled out on the basis
that the negative wealth variable (state aid per pupil) had the higher
factor loading and also because the size variable is not very mean-
ingful for school districts. Thus, the characteristic measured for
school districts is not the size of the production process so mch
as the size of political jurisdiction, Past work by the author has
shown that, when enough school and geographical distinctions are
accounted for, the importance of size of school districts (and even
schools) seems to dwindle to nothing. Said differently, it is
strongly suspected that when a significant relationship is foul:3
for size, what is in fact being shom is a relationship with some
other variable which is closely associated with size. The correct
procedure is to find the other variable and include it in the model.
Nevertheless, a model including a size variable probably should have
been tried.
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Table 17

Orthogonal Factor Analysis, 23 School
and Community Factors, C6 Ee .1.:wit School Districts

Variable Factor

1 2 3 4 5 6

1. Father Education. Level -.06

2. Nether Education Level -.33

3. Father Occupation Level -.C7

4, Average Composite Score,
All Pupils .33 .30

5. Average Composite Score,
Fathers Education Level 1 .52

6. Average Composite Score,
Fathers Education Level 4 .45 .30

7. Health per Square Nile .51

C. Number Pupils per Square Nile .41

9. Teacher Certification Level .73

10. Teacher Degree Level

11. Teacher Experience -.33 .77

12. Teacher Salary

13. Percentage "Mite Students -.69

14. Teacher -Pupil Ratio

15. Administrative Expenditure
per Pupil

16. Students per School .36 .52

17. Students per Classroom

13. Teachers per Classroom

19. Students per Academic Classroom

20. Average Daily Attendance

21. State Aid per Pupil

22. General Control Expenditure
per Pupil

23. Plant and Maintenance Expendi-
ture per Pupil

24, Capital Repayment and Debt
Service Expenditure per Pupil

25. Approved Operating Expenditure
per Pupil

(Continued next page)

.71

-.80

41

.92

.90

-.35

-.30

.70

.74

.53

.54 -.46 .32

.42

-.57

.31

-.32

.65



Table 17. (Continued)

Variable Factor

1 2 3 4 5 6

26. Property Value per Pupil .62 -.60

27. Property Tax Revenue per Pupil .41 -.6C .41

2C. School Tax Rate -.47 -.35 -.37 .56

Community
Economic

Sccio-
Economic

Charac-
teristics

Level; Intensity According
Achieve- of use of Teacher 2kpen- to Degree

iealth; zent Per- Physical Cbarac- diture of Urbani-
Factor Representation Size formance Facilities teristics Levels zation

Cumulative percentage
of Total Variance
Explained

.25 .39 .50 .53 .65 .70

Eigenvalue 7.11 3.84 3.t1.5 2.25 1.96 1.34

Notes: Only factor loadings greater than or equal to 0.3 are given.

The BMD 03MAlgorithra vas used to obtain orthogonal factors using a
varimax rotation.



Invoking this change, the occasion presented itself for investi-
gating another hypothesis. Since the teacher salary variable in the
earlier study had been positively related to pupil performance quite
often, and because the correlation between the teacher certification
variable and the teacher salary viable in these data was relatively
high (0.43), it was hypothesized that the poor Showing from the salary
variable might be due to the inclusion of the certification variable.
Therefore alms decided to omit the certification variable from this
variant of the model to see what would happen to the salary variable.

The fitted regression equations for this third model are presented
in Tables 10 and 19 for pupil populations stratified by education in
grades 5 and 8. They can be quickly summarized. First, removal of
the certification variable does not increase the relationship of teacher
salary to pupil performance. What it does instead is to make the teacher
experience variable appear such more significant than before. Secondly,

the variable for number of pupils per classroom is positively related
to pupil performance. In 7 out of 12 possible instances the relation-
ship is statistically significant at the 10% level or better. Both
of these findings are worthy of further comment.

Why should teacher salary be so Important for the earlier data and
so unimportant here? The explanation that is moat available for this
is that the quality of the second salary variable is much louer than
the first one. Average teacher salary is basically a function of expev.--
ience in the given school district. As such, average salary level for
a given district depends most importantly upon the age distribution
of the teachers within the district and this may not be random. If,

to take an extreme example, a school district had only old teachers who
were on the point of retiring, average salary would be very high but
average teacher quality would not be correspondingly high. In the
earlier study the average salary of teachers of the top decile of
teachers according to salary was used. This variable would be much
more comparable since for the top decile experience levels would
probably be comparable and differences would be more directly related
to school salary policy. Another salary variable which might have
been better is starting salary.

A second aspect of the salary variable which should be maintained
is the fact that there may have been some errors in the BEDS data as
summarized by the author, A simple alternative variable for salary
could be obtained from salary schedules published by the New York State
Teachers Association and the author intends to try such a variable if
the opportunity presents itself at some later time.

The finding for number of pupils per classroom is more intriguing.
It suggests the contrary of what is suggested by economic theory and
common sense, i.e., that the fewer the physical facilities per pupil
(or per teacher, these variables are interchangable) the better is the
quality of the production process. Again this finding could be due
to faulty variable construction, although the summary algorithm was
carefully checked against actual means and found to give correct answers.
Also, the information seems quite internally consistent. An alterna-
tive explanation is that school districts which are efficient generally
are also efficient with respect to using available facilities. What
this means to the economist is that for these existing sets of plant
and equipment (school districts) physical facilities represent no
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constraint whatsoever on quality of instructional program. If true,
this is a most important finding.

There is one characteristic of American schoolls which would seem
to support such a conclusion, although the evidenci! of its truth has
itself never been established. This is the fact that American public
school systems, especially those within the same state, tend to use
highly similar configurations of physical facilities. Further work
on this point would be useful.

Geographical Differences in the Relationships

In the 1958 New York sample of schools it was found that addeve-
sent performance levels were -much more regularly related to school
inputs in urban and large school districts than in village and rural
school districts. In the present study there is much less difference
between these types of school districts.

New York education personnel carefully distinguished key geogra-
phical characteristics of the school districts in the 1965 sample
mainly on the basis of population density and location relative to
standard metropolitan statistical areas. By density the districts were
simply divided into two groups--urban and rural. But population
density is not the only important geographical consideration for schools.
In his work concerning teacher quality in a sample of Indiana schools,
Richard Turner has shown that the quality of professional opportunities
available for teachers' husbands, as well as the availability of cultural
attractions in general are most important to successful teacher recruit-
ment. While there are numberous exceptions, it might be hypothesized
that metropolitan areas -would be more likely to have these desirable
characteristics than more isolated village and rural areas. A some-
what less strong alternative hypothesis is that the quality of cultural
and professional opportunities across village and rural school districts
is much more uneven. Such a phenomenon could explain the author's
earlier finding where the performance of the village and rural school
districts was highly random. Perhaps additional explanatory variables
representing professional opportunities and cultural attractions were
necessary to explain the performance of these schools.

The primary explanatory model was fitted to the various combina-
tions possible of rural and urban districts according to location-within
and outside of standard metropolitan statistical districts.(SKSMa).
The only conclusions possible from the resultant findings are that
locational differences are not important in general but that location
inside the SMSA seems to be somewhat more related to predictability
than urbanness per se. The urn: -an -rural and SMSA findings are presented
in Tables 20-23. Further breakdowns, such as urban districts within
and outside SMSA's and rural districts outside SMSA'a displayed
relationships in which the model't predictive power was minimal.

Insofar as the differences between districts located inside and
outside of SMSA's are meaningful (and with no concomitant differences
according to the rural-urban breakdown) the findings support the
hypothesis discussed above based on Turner's work.
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Relationships hool Building

Very little work has;been done in the past on the important question
concerning the consequences of aggregating public school data into
school districts. A number of studies have used the school building
as the primary unit of observation; among them, those by Katzman, Project
Talent, and the Equal Opportunity Survey. The author's prior New York
work utilized the school district as the observation. considerable
importance rides on the effects of doing this. If there is substantial
within-district variation in school inputs and outputs the use of

school district averages may not be meaningful.

The New York State Basic Education Data System collects information
concerning teacher characteristics, number of classrooms, and the like
by school building as veil as by school district. Unfortunately, we

=.2'4 in summarizing these data that some of the data were incompletely
fir:A in by respondents and therefore untrustworthy. This was especially
trus data concerning physical variables. Nevertheless, with considerable
effort, we summarized most of the school variables uhich were present
in the BEDS data, taking special pains to note the number and nature
of missing observations for each variable. This summary yielded essen-
tially complete information for a number of variables mainly having
to do with teacher characteristics. This was fortunate since teacher
characteristics comprise the aspect of school inputs which are probably
most suspect concerning non-random within-district variations, the
supposed mechanism being the transfering of teachers to schools with
better motivated pupils. We decided that three Important teacher
characteristics would be enough to test for significant between-school
differences: Degree level, average salary, and -lumber years of experience
In light of the subsequent finding of importance for the certification
variable it was probably a mistake to omit that variable, although
certification had s9mewhat more missing observations than did the three
variables used. One other variable available by school building was
pupil socio-economic level. Without a variable describing the socio-
economic "climate" of the school building no meaningful analysis could
be made since it is mostly on the basis of such "climate" differences
that we suspect other non-random differences in teacher characteristics
to obtain.

Two questions are of interest. First, are within-district different
in socio-economic and teacher characteristics relatively large, and
second, if large, then are they random or do they vary in some important
way? To investigate these questions eight populations were compared:
Five individual city school districts (Albany, Binghamton, Schenectady,
Syracuse, and Niagara Falls), all schools in districts with six schools
or more, schools in districts with five schools or less, and all schools.
This was done for grade five only where there are approximately three
times as many school buildings as are present in grade eight. In many
junior-high schools there is already much amalgamation of pupils coming
from very different elementary schools (at least, hypothesized as such)
and therefore grade five schools are more proper subjects for this
kind of analysis.

One can investigate the first question with analysis of variance
techniques or simply by comparing the standard deviations of the five
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Table 25

Analysis of Variance Results
Comparing Variation in Five ray Variables Within

and Between School Districts, All School Districts
and School Dittricts With Four or More Schools

Variable F-Ratios

Composite Achievement
Performance Grade 5

All (79)
School District

= 78,194

1.03*

24 School Districts
With 4 or More Schools

3F = 23,178

3.82**

Father Education Level,
Pupils in Grade 5 1.87* 3.36**

Teacher Degree Status 4.26** 6.32**

Years of Teacher Experience 1.19 2.46**

Teacher Salary 2.49** 3 .75**

* Significant at the 1.0 percent level.
** Significant at the 0.1 percent level.
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variables being used (achievement performance, plus the four given above)
for the eight populations just described. The standard deviations are
presented in Table 24. Graaterwithin-district differences apparently
exist in larger districts in achievement performance, but not in the other
variables (the exception is Binghamton). There is a bit more variation
in large districts in the average father education variable also, althougt
not nearly so much a3 that displayed by composite scores. The same is
true with teacher experience levels. Variation in teacher salaries and
degree levels is appreciably less in the five large districts than in
the larger groups. There is no difference in teacher degree variation
between many-school and few- school districts however.

Analysis of variance is a more rigorous way to compare within and
between district variation. 17-ratios for five variables for all school
districts (with no missing observations) and for school districts with
four or more grade schools are given in Table 25. All of the ratios
except that for teacher experience in all districts are significant ct
the one percent level. The ratios for all districts are not completely
meaningful however, since 44 districts had only one elementary school.
The more meaningful ratios are those presented in the second column of
the table for school districts which have four or more schools. With
the exception of teacher experience, F-ratios for those districts are
all highly significant.

These relationships suggest that betmen-district differences in
school inputs are considerably more important than within-district
differences. This is especially so with degree level; less true with
the other two teacher variables.

Having established this much, next we wish to ask whether the
within-district variations are systematic in some meaningful way. This
can be checked two ways: using multiple regression explanatory within-
district models, and simply by consulting simple coefficients of
correlation . The most important hypothesis to test in doing this is
whether variations in teacher characteristics (by school building) are
related to socio-economic levels of schools, or to differences in pupil
performance. Positive relationships mould indicate teacher transfer
patterns away from low SE buildings. In particular, we should inves-
tigate whether average achievement performance is related to teacher
characteristics when allowance is not made for differences in socio-
economic level (which is of course what we have in a zero order corre-
lation coefficient). If no or little relationship exists between these
two variables and teacher characteristics, the district is assigning
teachers more or less at random; if the relationship is negative the
district is probably assigning better teachers to deal with children
from relatively disadvantaged backgrounds.*

*This argument of course assumes that (relatively large) between-
school differences in socio-economic level of pupils is a much more
important factor in determining achievement outcomes than (relatively
small) between-school differences in teacher skills. Most readers
should find this assumption plausible.



Table 26

Simple Correlation Coefiicients Between Average
Composite Score and Father Education Level and Three Teacher

Variables Taken by School Building, Five Large School Districts,
School Districts With Six or Wow Schools, School

Districts Ili& Five or Less Schools, and
all School Districts.

School District Population Correlation Coefficients

All School Districts

Years
Teacher Teacher Teacher

Degree Level Mcperience Salary

Composite Score -.02 .19* .03Father Education -.08 -.29* .01

-School Districts with
Six or More Schools

Composite Score -.14 .13 .11Father Education no -.15 -.14

School Districts With
Five or Less Schools

Composite Score .09 .26* -.06Father Education. -.27* -f43* .22*

Albany

Composite Score -.09 -.02 -.01Father Education -.07 -.18 -.14

Binghaston

Composite Score .08 .03 .12Father Vocation -.20 -.24 -.26

Niagra Falls

Composite Score -.01 -.24 -.39Father Education .19 .03 .02
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Table 26. (Continued)

School District Population Correlation Coefficients
Years

Schenectady

Teacher Teacher
Degree Level Experience

Teacher
Salary

Cmtgposite Score -.63 -.01 -.01
?ether Edueation .16 .11 .10

Syra.._-use

Composite Score -.13 .12 .15
Father Education .19 -.1C -.26

Expected Signs: For positive relationships the proper sign for score is
positive and education negative.

Its Significantly different from zero at the 5 percent level of confidence.
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Two of the five large city districts have teacher characteristics
distributed somewhat contrary to the socio-economic level of school
buildings (See Table 26). The other three have teacher characteristics
which vary weakly according to average education level oi7 fathers (no
correlation coefficient in the five large districts is significantly
different from zero at the 52. level of significence), although there
is no consistent relationship at all between teacher characteristics
and achievement performance. An interesting comparison is that between
schools in large and small districts. The latter would in fact show
relatively more variation between districts and the former variation
within districts. The differences in the correlation coefficients
between the two groups of districts is striking uith the relationships
for the small districts being much stronger. To summarize, within-
district non-random relationships between teacher and school socio-
economic characteristics seem to he weakly present in some districts
and completely absent in others.

geutssion Findings by School Building

As indicated above, we constructed a simple model to test for
within district relationships between the three teacher characteristics
and average father education level which were net of the effects of
the other variables. The fitted regression equations appear in Tables
27 and 28. Two equations were fitted, the difference being the exclusion
of the mother education variable. The reason for this is that low
levels of statistical sigalficance for the three teacher variables
could possibly be caused by a high amount of colinearity with the educa-
tion variable.

The fitted regressions for the school building data demonstrate
as a general finding that relationships between performance and teacher
characteristics is markedly less in the five large individual districts
than for all schools considered together. This is even more true when
the =other occupation variable is omitted from the model. This finding
reinforces the findings shown in the analysis of variance and correla-
tion analyses above. In four of the individual districts only one
variable is significantly related to performance while in the fifth
(Niagara Falls) none is. Significance levels are never very high.
When all schools are considered, on the other hand, significance levels
for two of the variables are quite high. It should be noted, however,
that the significance levels of the two significant teacher variables
are somewhat greater for the schools from districts having six or
more schools than those in districts having five or less. From this
it would apnear that it cannot be concluded that within-district
differences are unimportant.

To conclude with respect to within-district variations, it would
seem that Turner's general finding concerning district variations is
supported to a sufficient enough extent to allow us to conclude that
studies of school districts, such as the author's first New York study,
are meaningful enough to be taken seriously, at least, by policy makers.
There are enough aggregation errors present however that we should also
conclude that such studies are less important in attempting to con-
struct accurate educational production functions in the engineering
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Table 27

Fitted 2egression Equations by School
Building, Mother Education Variable Included

School Population
Inter-
cept

Mother
Education
Level

Teacher
Degree
Status

Average
Teacher
Salary

Teacher
Exper-
ience N

All Schools 0.623 -0.393 0.377 0.00345 -0.0038 273
(0.620) (7.74)** (5.46)** (3.37)** (0.95)

Schools in Districts 0.277 -0.603 3.386 0.0;,050 -0.603 144
With 6 or Fiore Schools (0.5135) (9.49)** (4.67)** (8.97)** (2.76)**

Schools in Districts 1.130 -0.131 0.263 0.30041 -0.0040 129
With 5 or Less Schools (0.558) (1.70)4- (2.53)* (5.47)** (0.26)

Albany /1.534 -1.000 1.121 0.00020 -0.056 18
(0.371) (9.69)** (2.75)** (0.61) (2.20)*

Binghamton -0.357 -0.232 0.935 0.00027 -0.039 13
(0.535) (0.77) (1.t.3)-:- (0.62) 0.50

Niagara Falls 0.672 -0.710 0.3014 -0.210 -0.342 20
(0.514) (0.99) (1.45) (1.69) (1.76)+

Schenectady 0.554 -0.800 0.843 0.00024 -0.055 12
(0.445) (4.79)** (2.05)* (0.73) (1.69)

Syracuse -0.216 -0.734 0.471 0.00071 -0.061 29
(0.400) (3.75)** (1.44) (2.15)* (1.39)

Notes: See page 34.
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Table 23

Fitted Regression Equations by School
Building, 'Mother Education Variable Excluded

School Population
Inter-
cept

Teacher
Degree
Status

Average
Teacher
Salary

Teacher
Exper-
ience H

A11 Schools 0.107 0.235 0.00052 -0.0159 273
(0.635) (3.21)** (9.30)** (1.56)

Schools in Districts With -0.330 0.203 0.00059 -0.0169 144
6 or Moro Schools (0.749) (1.90+ (7.13)** (1.19)

Schools in Districts with 0.993 0.212 0.00045 -0.0145 129
5 or Less Schools (3.552) (2.0C)* (6.44)** (1.02)

Albany -0.503 -0.273 0.0C10 -0.057
(1.025) (0.26) (1.19) (0.85)

Binghamton -0.713 1.134 0.00312 -0.021 13
(0.523) (2.31)* (3.32) (0.34)

Fiagara Falls -0.705 -0.700 0.0015 -0.225 20
(0.502) (1.36) (2.73)** (2.86)**

Schenectady -0.745 0.312 0.00026 -0.037 13
(0.712) (1.23) (0.53) (1.69)

Syracuse -0.994 0.040 0.00084 -0.029 29
(0.803) (0.06) (1.26) (0.33)

'Totes: See page 34.
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sensa. The only way to do this proneAy is to gather data in units
proper to each variable. Since important policy relevant variables
it.,z1. relevant units of observation going from the school district level
to the classroom and individual pupil, treating these observational
units properly is a design problem difficult to overcome.



III

SMEARY AND CONCLUSION

Central Findings of the Study Summarized

The main findings of this investigation can be presented rather
briefly. First, relationships in smaller school districts were shown
to be some-jhat less unpreditable than those in the 195$ study. Indeed,
no urban-non-urban differences were discovered at all in these districts
a finding distinctly different than that in the earlier study. Some
differences :sere noted according to location inside of Standard
Metropolitan Statistical Areas boweve=, and this fits rather well
into some hypothesized relationships based on work of Richard Turner.

Taking both Neu York studies together, the strongest and most
consistently important school input seems to be resources put into
central administration. In light of the deep preoccupation with
the importance of the classroom teaches -which pervades American
education, this finding is of considerable importance. Two other
relationships were similar in both studies. Average levels of
parent education and/or occupation *Jere again shown to be highly
related to pupil performance. This is certainly to be expected of
course, and any other consistent finding would render the explana-
tory model suspect. Secondly, the 1965 data again show the essential
unimportance (at least apparently) of class size to educational
outcomes within the range of experience represented in these New
York schools. The implications of this finding should be obvious
to all, although it would be extremely dangerous to carry them too
far. More specifically, extrapolation of thIs finding beyond the
range of class sizes found in these Hely link school districts would
be foolhardy indeed.

Some other findings from the earlier study were not very well
replicated, however. The most notable of these was the relationship
between teacher salary and pupil performance. Value of school
district-owned property per pupil was also found to be unrelated to
achievement performance in the present study, whereas it had often
been positively associated to performance in the earlier one.

It might be possible, finally, to draw a general conclusion from
both New York studies: it seems obvious that both school and CGMMUU-
ity inputs are important to the success of public education.

Practical Implications to Policy Makers

Vhat practical implications of this kind of analysis are possible
Perhaps two types can be listed. The first is descriptive. Many of
the findings presented above can be interpreted merely as being
descriptive of schools when certain sets of influences are held con-
stant. Surely more information is always valuable to the decision
maker concerning the effectiveness of aspects of his organization.
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Secondly, the findings imy be fo=e directly applicable. Henry
Levin has argued that findings from data generated by the Coleman
Report suggest rather insistently that school leaders should aim
policy towards acquiring teachers TA& improved verbal achievement
rather than the more traditional objectives of greater experience,
sore advanced degrees, and the lilte.* Levin even makes smna quan-
titative statements in Each the claim is made that money spent on
teacher experience is on the order of five to ten times less effec-
tive than 'money spent on acquiring teachers uith better verbal
ability. Such a finding should be at least highly suggestive to
policy aakers. The findings in the present study would seem to suggest
in similar fashion that preparation in the teacher's subject area is
important while degrees p se are not, and that resources devoted
to supervision are Important. These 'Supervision reiationsIlips
are not inconsistent with findings in some work being done by the
author at the RAND Corporation rich suggest that effective in-service
training of teachers with respect to instructional problems actually
faced in their uork situations is highly important to instructional
success.

The author feels that investigations of this nature, especially
with respect to elementary public education, are relevant and revealing
enough to justify considerably more effort in the area in the future,
whether or not economists ever succeed in constructing actual "engin-
eering" production functions for schools.

*Henry 14. Levin, "A Cost-Effectiveness Analysis of Teacher
Selection," Journal of Human Resources, VOL 5, No. 1 (Winter, 1970),
pp. 24-33.


